
Talk 3: 

What tools are available to 

help us address climate 

change in our Mission Areas? 



Outline 

• Focus on same five Mission Communities (Talk 2) 

 

• Identify existing tools that support Mission Area 

activities, including high-level steering, 

assessments, data, and training 
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Example Mission Communities 

Infrastructure Management 
Species Recovery and Adaptive Management  

Dam Safety 

Long-Term Planning 

Reservoir Operations 



Existing Tools 

• High-level Steering 

– Strategy 

– Policy 

• Assessment Resources  

– WaterSMART: Basin Studies 

– Science and Technology (S&T) Program Literature Syntheses 

– WaterSMART:  West-Wide Climate Risk Assessment (WWCRA) 

Reports 

• Technical Tools 

– S&T:  Climate and Hydrology Projections ==> change scenarios 

– Guidance:  Planning, Infrastructure Mngt, Dam Safety, Res Ops 

    … building on Pilots to inform Guidance 

• Training 

– S&T:  Climate Training Pilots 

 



Solid:  likely applicable 

Dashed:  maybe applicable 

probably less so Strategy 

• Builds on past activities 

• Indicates how we can 

pursue mainstreaming 

where it makes sense 

• Strategic Goals 

– Increase Water 

Management Flexibility 

– Enhance Climate 

Adaptation Planning 

– Improve Infrastructure 

Resiliency 

– Expand Information 

Sharing 

 http://www.usbr.gov/climate/docs/ClimateC

hangeAdaptationStrategy.pdf 



Strategy 

http://www.usbr.gov/climate/docs/ClimateC

hangeAdaptationStrategy.pdf 



Strategy 



Reclamation Policy 

• Response to 

Department Manual 

requirement for 

bureaus to have climate 

change adaptation 

policy 

– 523 DM 1 

 

• Supports 

mainstreaming where it 

makes sense 

DOI 523 DM 1  

http://elips.doi.gov/elips/0/doc/3741/Pa

ge1.aspx 

New! Reclamation Policy  

CMP-P16 released March 20, 2015 

www.usbr.gov/recman/cmp/cmp-p16.pdf  

http://www.usbr.gov/recman/cmp/cmp-p16.pdf
http://www.usbr.gov/recman/cmp/cmp-p16.pdf
http://www.usbr.gov/recman/cmp/cmp-p16.pdf


Other Federal High-level Steering: 

Principles, Requirements and Guidelines 

Principles and Requirements (finalized March 2013): 

• Guiding Principles 
– Healthy and resilient ecosystems 

• General Requirements 
– Risk and Uncertainty - Climate Change 

– Water Use 
• https://www.whitehouse.gov/administration/eop/ceq/initiatives/PandG  

 

Interagency Guidelines (finalized December 2014): 

• Projecting future conditions of the study area 
– Climate Change and Climate Variability 

 

PR&G took effect on June 15, 2015 

DOI Agency Specific Procedures should be finalized soon 

https://www.whitehouse.gov/administration/eop/ceq/initiatives/PandG
https://www.whitehouse.gov/administration/eop/ceq/initiatives/PandG


Other Federal High-level Steering: 

NEPA Guidance 

• Draft CEQ Guidance (12/2014):  “Revised Draft 

Guidance for Federal Departments and Agencies on 

Consideration of Greenhouse Gas Emissions and 

the Effects of Climate Change in NEPA Reviews” 
 

– https://www.whitehouse.gov/sites/default/files/docs/nepa_revised_draft_ghg_guidanc

e_searchable.pdf 

 

– In addition to agencies considering the potential effects of a proposed action on 

climate change, the draft guidance states that agencies should consider "the 

implications of climate change for the environmental effects of a proposed action." 

(Section I, page 3)  

 

– Also, "Inherent in NEPA and CEQ Regulations is a rule of reason which ensures that 

agencies are afforded the discretion, based on their expertise and experience, to 

determine whether and to what extent to prepare an analysis based on the availability 

of information, the usefulness of that information to the decision-making process and 

the public, and the extent of the anticipated environmental consequences." (Section 

II(A) page 5) 

https://www.whitehouse.gov/sites/default/files/docs/nepa_revised_draft_ghg_guidance_searchable.pdf
https://www.whitehouse.gov/sites/default/files/docs/nepa_revised_draft_ghg_guidance_searchable.pdf
https://www.whitehouse.gov/sites/default/files/docs/nepa_revised_draft_ghg_guidance_searchable.pdf
https://www.whitehouse.gov/sites/default/files/docs/nepa_revised_draft_ghg_guidance_searchable.pdf
https://www.whitehouse.gov/sites/default/files/docs/nepa_revised_draft_ghg_guidance_searchable.pdf


WaterSMART: 

Basin Studies 

• Similar to Appraisal-

level Studies 

– Estimate future water 

supplies and water 

demands under climate 

change. 

– Assess vulnerabilities 

for future operations 

and/or infrastructure. 

– Develop options to 

address future 

vulnerabilities.  

 

• Seven funded LC 

studies since 2009 

http://www.usbr.gov/WaterSMART/bsp/studies.html  

http://www.usbr.gov/WaterSMART/bsp/studies.html
http://www.usbr.gov/WaterSMART/bsp/studies.html


S&T Literature Syntheses 

http://www.usbr.gov/climate/docs/ClimateC

hangeLiteratureSynthesis3.pdf  

Boiler-plate narratives for 

planning documents:  

Region-specific 

summaries on historical 

climate trends, observed 

impacts, and projected 

future changes.  Includes 

glossary of terms. 

 

Maps for qualitative 

descriptions of future 

climate change (region-

specific, westwide) 

 

Updated every few years. 

http://www.usbr.gov/climate/docs/ClimateChangeLiteratureSynthesis3.pdf
http://www.usbr.gov/climate/docs/ClimateChangeLiteratureSynthesis3.pdf
http://www.usbr.gov/climate/docs/ClimateChangeLiteratureSynthesis3.pdf


WaterSMART Reports: 
WWCRA Surface Water  

Hydrology Impacts 

SECURE Report 2011:  

http://www.usbr.gov/climate/SECURE/docs/SECUREWat

erReport.pdf  

WWCRA Hydrology Report 2011:  

http://www.usbr.gov/WaterSMART/docs/west-wide-

climate-risk-assessments.pdf  

http://www.usbr.gov/climate/SECURE/docs/SECUREWaterReport.pdf
http://www.usbr.gov/climate/SECURE/docs/SECUREWaterReport.pdf
http://www.usbr.gov/climate/SECURE/docs/SECUREWaterReport.pdf
http://www.usbr.gov/WaterSMART/docs/west-wide-climate-risk-assessments.pdf
http://www.usbr.gov/WaterSMART/docs/west-wide-climate-risk-assessments.pdf
http://www.usbr.gov/WaterSMART/docs/west-wide-climate-risk-assessments.pdf
http://www.usbr.gov/WaterSMART/docs/west-wide-climate-risk-assessments.pdf
http://www.usbr.gov/WaterSMART/docs/west-wide-climate-risk-assessments.pdf
http://www.usbr.gov/WaterSMART/docs/west-wide-climate-risk-assessments.pdf
http://www.usbr.gov/WaterSMART/docs/west-wide-climate-risk-assessments.pdf
http://www.usbr.gov/WaterSMART/docs/west-wide-climate-risk-assessments.pdf
http://www.usbr.gov/WaterSMART/docs/west-wide-climate-risk-assessments.pdf
http://www.usbr.gov/WaterSMART/docs/west-wide-climate-risk-assessments.pdf


WaterSMART Reports: 
WWCRA Water Demand and 

Reservoir Evaporation Impacts 

Irrigation Demand:  Analysis at small 

basin-scale, for range of future climates 

Reservoir Evaporation: Site-specific 

projected trends with uncertainty 

http://www.usbr.gov/Wat

erSMART/wcra/docs/irri

gationdemand/WWCRA

demands.pdf  

http://www.usbr.gov/WaterSMART/wcra/docs/irrigationdemand/WWCRAdemands.pdf
http://www.usbr.gov/WaterSMART/wcra/docs/irrigationdemand/WWCRAdemands.pdf
http://www.usbr.gov/WaterSMART/wcra/docs/irrigationdemand/WWCRAdemands.pdf
http://www.usbr.gov/WaterSMART/wcra/docs/irrigationdemand/WWCRAdemands.pdf
http://www.usbr.gov/WaterSMART/wcra/docs/irrigationdemand/WWCRAdemands.pdf


WaterSMART Reports: 

Basin Impacts Assessment 

• Includes first two items of Basin Study scope 

– Estimate future water supplies and water demands under climate 

change 

– Assess vulnerabilities for future operations and/or infrastructure. 

– Develop options to address future vulnerabilities.  

 

• Foundation for next-step efforts (e.g., developing and 

evaluating adaptation strategies) 

 

• No Impacts Assessments conducted for LC to-date; efforts 

have focused on Basin Studies. 

 

http://www.usbr.gov/WaterSMART/wcra/do

cs/ssjbia/ssjbia.pdf  

http://www.usbr.gov/WaterSMART/wcra/docs/ssjbia/ssjbia.pdf
http://www.usbr.gov/WaterSMART/wcra/docs/ssjbia/ssjbia.pdf
http://www.usbr.gov/WaterSMART/wcra/docs/ssjbia/ssjbia.pdf


S&T:  Downscaled Climate and 

Hydrology Projections for 

local-scale assessment 

http://gdo-dcp.ucllnl.org/downscaled_cmip_projections/dcpInterface.html  

• CMIP3   

– Climate, monthly (BCSD), 2007 
• 16 GCMs 

• up to 3 emissions per GCM, multiple runs 

• 112 projections 

• 1950-2099, NLDAS, 1/8º 

– Climate, daily (BCCA), 2011 
• 9 GCMs 

• 3 emissions 

• 57 projections 

• {1961-2000, 2046-2065, 2081-2100}, NLDAS, 1/8º 

– Hydrology (extend from BCSD), 2011 
• same attributes as BCSD CMIP3 

• only western U.S. coverage 

• Serve (a) monthly water balance variables, and 

(b) daily forcings and gridded runoff 

 

http://gdo-dcp.ucllnl.org/downscaled_cmip_projections/dcpInterface.html
http://gdo-dcp.ucllnl.org/downscaled_cmip_projections/dcpInterface.html
http://gdo-dcp.ucllnl.org/downscaled_cmip_projections/dcpInterface.html
http://gdo-dcp.ucllnl.org/downscaled_cmip_projections/dcpInterface.html


http://gdo-dcp.ucllnl.org/downscaled_cmip_projections/dcpInterface.html  

• CMIP5   

– Climate, monthly (BCSD), 2013 
• 37 GCMs 

• up to 4 emissions per GCM, multiple runs 

• 234 projections 

• 1950-2099, NLDAS, 1/8º 

– Climate, daily (BCCA), 2013 
• 21 GCM subset from BCSD CMIP5 

• up to 4 emissions per GCM, multiple runs 

• 134 projections 

• 1950-2099, NLDAS, 1/8º 

– Hydrology (extend from BCSD), 2014 
• 31 GCM subset from BCSD CMIP5 

• up to 4 emissions per GCM, first run only 

• 99 projections  

• same other attributes as BCSD 

• CONUS + Canadian portions of Columbia and 

Missouri River Basins 

• Serve (a) monthly water balance variables, and 

(b) daily forcings and gridded runoff 

 

Coming in FY15:  New Climate Projections 

using new daily method from Scripps (LOCA) 

S&T:  Downscaled Climate and 

Hydrology Projections for 

local-scale assessment 

http://gdo-dcp.ucllnl.org/downscaled_cmip_projections/dcpInterface.html
http://gdo-dcp.ucllnl.org/downscaled_cmip_projections/dcpInterface.html
http://gdo-dcp.ucllnl.org/downscaled_cmip_projections/dcpInterface.html
http://gdo-dcp.ucllnl.org/downscaled_cmip_projections/dcpInterface.html


Guidance: Climate Change 

in Feasibility Studies 

• Supports implementation of Reclamation CMP09-02, 

which requires effects of climate change to be 

considered in future without-project condition. 

D&S:  

http://www.usbr.gov/recman/cmp/cmp09-

02.pdf 

Guidance:  

http://www.usbr.gov/WaterSMART/wcra/do

cs/WWCRATechnicalGuidance.pdf  

http://www.usbr.gov/recman/cmp/cmp09-02.pdf
http://www.usbr.gov/recman/cmp/cmp09-02.pdf
http://www.usbr.gov/recman/cmp/cmp09-02.pdf
http://www.usbr.gov/recman/cmp/cmp09-02.pdf
http://www.usbr.gov/recman/cmp/cmp09-02.pdf
http://www.usbr.gov/WaterSMART/wcra/docs/WWCRATechnicalGuidance.pdf
http://www.usbr.gov/WaterSMART/wcra/docs/WWCRATechnicalGuidance.pdf
http://www.usbr.gov/WaterSMART/wcra/docs/WWCRATechnicalGuidance.pdf


Pilots  Guidance: 

Infrastructure Management 

• FY15 Pilot: Integrate 

Climate Change into 

Extraordinary 

Maintenance (XM) 

planning 
– inform project development 

– add to set of criteria already 

informing projects selection 

• FY16: Pilot lessons 

learned  inform 

implementation 

guidance 

• FY 15 Pilot Stages 

(draft) 1) Choose XM 

project for pilot 

activities 

2) Select climate 

change criteria 

3) Integrate criteria 

into Project 

Development 

4) Evaluate criteria 

impacts on Project 

Development 

5) Integrate criteria 

into projects 

selection process.  

Consider project adaptability 

and cost-share 

Consult internal design experts 

and Climate leads (WWCRA); 

assemble pH group 

Discuss design sensitivity to 

climate change criteria (e.g., 

flow, pH); review trends; judge 

which information is applicable 

Consider changes in design 

specs, costs, and performance 

Consider current project-

selection criteria, how they’re 

weighed, and adding climate 

change criteria to the mix 



Pilots  Guidance: 

Dam Safety 
Pilot:  Screening Level Studies (2015) 

• Explore potential changes in average 

monthly streamflow for use in screening 

level studies 

Future Activities:   
• Pilots:  Hydrologic Hazard Analysis at Taylor Park 

Dam, CO; other basins with unique flood 

mechanisms and climate; also interested in piloting 

information use in decision-support  

• Further Guidance Development: for three types of 

studies (Screening Level, Issue Evaluation, and 

Corrective Action) 

Pilot:  Issue Evaluation Level Study,  

“Climate Change in Hydrologic Hazard 

Analyses: Friant Dam Pilot Study” 

• Volume 1 – Hydrometeorological Model 

Inputs (2014) 

• Volume 2 - Using the SEFM with Climate-

Adjusted Hydrometeorological Inputs      

(in review) 



Pilots  Guidance: 

Reservoir Operations Criteria Update 

• SECURE Reservoir 

Operations Team * 

– All Regions, Policy, TSC, 

and R&D   

• Goals 

– Develop process to 

inform criteria updates in 

a changing climate 

– Pilot draft processes 

– Improve adaptation 

fitness through better 

use of forecast 

information in ops  

Develop process similar to Dam 

Safety Risk Management Process 

(three phases) 

 

 

 

 

 

 

 

Criteria 

Update 

Study: 

Mitigate 

Risk 
No Action, 

Monitor 

Recurring 

Trends & 

Effects 

Review: 

Change? 

(~multi year 

cycle) 

Confirmatory 

Analysis:  

Trends & 

Effects Real? 

Action 

Warranted? 

* Contact:  Katharine Dahm (Policy) 



• Defining User Needs, Developing Research Strategy 

• Fostering collaborative R&D 

• Developing Climate Change Training Capacity 

• Hosting Workshops on Emerging Topics (e.g., 

Nonstationarity, Portfolio of Assessment Approaches) 

 

S&T Climate Training Pilots 

(partners: CCAWWG, COMET) 

www.ccawwg.us 
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What/Who is UCAR COMET? 
http://comet.ucar.edu/ 



• Drivers 

– pre-2011:  CCAWWG recognition of limited staff expertise 

– October 2011, NAP Action 21 

– December 2012 (for Reclamation), DOI Climate Change Policy 

 

• Approach 

– Focus (for now) on building technical staff expertise 

– Develop and Pilot new Professional Development Series (PDS), “Assessing 

Natural Systems Impacts under Climate Change” 

– Develop Business Model for Sustained Delivery of PDS 

 

• Support from: 

– Reclamation, USACE, NOAA-RISA, UCAR COMET 

 

 

S&T Climate Training Pilots 

(partners: CCAWWG, COMET) 



Technical Audiences Professional Development Series (PDS) 
Assess Climate Change Impacts on Natural Systems 

PCU1 
Surface Water 

Hydrology 

PCU2 
Crop Water 

Demand 

PCU3 
Ecosystem 
Response 

PCU4 
Landcover 
Response 

PCU5 
Water 
Quality 

PCU6 
Sedimentation 

and River 
Hydraulics 

Professional Competency Units (PCUs) 

High level objective:  To increase the ability of technical practitioners (like water resource 

analysts) to incorporate climate change information in the studies they conduct that inform water 

and water related resource management decisions. 

Pilots offered to-date (free, served to mix of Fed & non-Fed students) 

• 2012: “Preparing Hydroclimate Inputs…” (prerequisite for all PCUs, applies to any impacts 

subject; online self-paced; 100+ students to-date) 

• 2013:  PCU1, resident (27 students); PCU2, resident (22 students) 

• 2014:  PCU1, virtual (58 students, 30+ remote locations) 

• 2014:  PCU3 - Water Temperature, resident 

• 2015:  PCU6 – Sedimentation and River Hydraulics, resident 

Planned pilots 

• 2015:  PCU1 virtual (again) 

• 2016:  PCU7 resident, others virtual 

 

PCU7 
Sea Level 

Change and 
Coastal 

Vulnerabilities 



General-Audiences Professional Development Series: Integrating Climate Change 
Adaptation into Water and Environmental Resources Management 

PCU1 
General Principles of 

Climate Change 
Integration into Water 

Management 

PCU2 
Long-term 

Planning and 
Environmental 

Compliance 

PCU3 
Environmental 

Adaptive 
Management 

PCU4 
Infrastructure 

Asset 
Management  

PCU5 
Dam Safety 

PCU6 
Water Management Criteria 
Updates as Climate Changes 

Professional Competency Units (PCUs) 

High level objective:  Help general water resources practitioners integrate climate change 

adaptation into their water and water-related organizations’ activities. 

PCU1 is for all PDS audiences and serves as a pre-requisite for other PCUs. 

 

Planned pilots (tentative) 

• Phase I (FY2015-2016):   PCU1, PCU2, and planning for other PCUs. 

• Phase II (new agreement, to be determined):  remaining PCUs. 



• NEXT OFFERING!  

• Hydrologic Impacts 

under Climate Change, 

October 20-22, 2015 

• Learn about: 

– hydrological modeling, 

– developing hydrology 

model inputs for range of 

future climate scenarios, 

– generating and 

interpreting hydrology 

model results under 

climate change for 

different watersheds  

 

S&T Climate Training Pilots 

(partners: CCAWWG, COMET) 

Free tuition for Reclamation students, 

no travel required, technical series 

 

(http://courses.comet.ucar.edu/course/

index.php?categoryid=37)    

http://courses.comet.ucar.edu/course/index.php?categoryid=37
http://courses.comet.ucar.edu/course/index.php?categoryid=37


Tool Long-Term 

Planning 

Species 

Recovery / 

Adaptive 

Management 

 

 

 

 

Infrastructure 

Management 

 

 

 

 

Dam Safety Reservoir 

Operations 

Strategy X X X X X 

Policy X X X X X 

Basin Studies X X ? X 

S&T Literature 

Synthesis 

X X ? ? X 

WWCRA Supply X X ? ? X 

WWCRA Demand x ? ? ? X 

WWCRA Impacts X X ? X 

S&T Climate and 

Hydrology Data 

X X X X X 

Guidance X partial, see Long-

Term Planning 

partial, see Long-

Term Planning 

partial, see Long-

Term Planning 

partial, see Long-

Term Planning 

Ongoing Pilots  

inform Guidance 

X X X 

Training – 

Technical 

some developed, 

more coming 

some developed, 

more coming 

some developed, 

more coming 

some developed, 

more coming 

some developed, 

more coming 

Training –   

General  

In development In development In development In development In development 



Questions? 
Tool Contacts 

Strategy Avra Morgan (aomorgan@usbr.gov), David Raff (draff@usbr.gov)  

Policy David Raff (draff@usbr.gov)  

Other Fed Steering Karl Stock – PR&G (kstock@usbr.gov), Lisa Vehmas - NEPA (lvehmas@usbr.gov)  

Basin Studies Amanda Erath (aerath@usbr.gov), Dean Marrone (dmarrone@usbr.gov)  

S&T Literature Synthesis Mark Spear (jspears@usbr.gov), Levi Brekke (lbrekke@usbr.gov) 

WWCRA Supply Subhrendu Gangopadhyay (sgangopadhyay@usbr.gov), Katharine Dahm 

(kdahm@usbr.gov)  

WWCRA Demand Subhrendu Gangopadhyay (sgangopadhyay@usbr.gov), Katharine Dahm 

(kdahm@usbr.gov)  

WWCRA Impacts Katharine Dahm (kdahm@usbr.gov)  

S&T Climate and Hydrology 

Data 

Tom Pruitt (tpruitt@usbr.gov), Cameron Bracken (cbracken@usbr.gov), and Levi 

Brekke (lbrekke@usbr.gov)  

Guidance Development Feasibility Studies:  Dean Marrone (dmarrone@usbr.gov), Karl Stock 

(kstock@usbr.gov)  

Infrastructure Management:  Martin Bauer (mbauer@usbr.gov)  

Dam Safety:  Joe Wright (jmwright@usbr.gov), Karen Knight (kknight@usbr.gov) 

Reservoir Operations:  Katharine Dahm (kdahm@usbr.gov)  

Training Pilots w/ COMET Levi Brekke (lbrekke@usbr.gov)  
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mailto:kdahm@usbr.gov
mailto:tpruitt@usbr.gov
mailto:cbracken@usbr.gov
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